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An Overview of Usability for 
the Study of Users' Web- 

Based Information Retrieval 
Behavior 

Ruth A. Palmquist 

This article provides an overview of usability literature and testing methods. Usability 
is a term shared by a wide variety of interests in the commercial software development 
arena, and it is a notion that argues for the centrality of the user - a focus long held by 
the library and information science (LIS) professions. As more information centers and 
libraries turn to a Web-based portal to introduce their users to the resources and serv- 
ices they provide, the need to create usable Web-based information displays emerges 
as a critical task for LIS professionals. Usability testing can be helpful in capturing the 
user's experience with electronically provided information and can be helpful in 
determining the success of Web-based efforts. Usability testing techniques can be 
developed as a curricular focus without expensive lab equipment. Further, these ele- 
ments seem a natural approach for developing in LIS graduates, and in our own efforts 
to understand the effectiveness of Web-based information services, the ability to bet- 
ter assess a user's information-seeking activity. Some thoughts are also provided on 

ways that usability could be incorporated in present LIS curriculum. This study was 
initially supported by a research grant proposal award from the Association for Library 
and Information Science (ALISE) 1996-97. 

The Web has brought unparalleled 
access to information of all types. Along 
with that access comes a growing aware- 
ness, both within the Web-site develop- 
ment community and among Web users, 
that the ease of communication enabled 
by a Web site can vary greatly. The LIS 
professions have also realized that they 
now have a new information environ- 
ment with which to assist users. Such 
assistance will undoubtedly mean the 
development of a "portal" site that eases 
the user through a wider range of 
sources and services than could be pro- 
vided previously through an online pub- 

lic access catalog (OPAC). For most of 
the Web's initial years, Web sites were 
largely a source for creative self-expres- 
sion, and more often the novelty of the 
medium kept users from being critical of 
the content encountered. The last two 
years have seen a decided shift toward 
the Web as a medium for communicat- 
ing useful information that has the 
potential to aid individuals in solving 
problems. Commercial Web sites enable 
users to find, compare, and purchase 
products and services. Governmental 
Web sites work best when they provide 
citizens with helpful procedural or 
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regulatory information that improves the 
functions of government in daily living. 
Educational and health-related Web 
sites have exploded in number, provid- 
ing both educational content and the 
ability for users to interact with others 
and with that content as they seek serv- 
ices and useful information. However, as 
Web services and Web content increase, 
so does the complexity of the options 
and information that must be digested 
and navigated by the user. The limita- 
tions of conveying complex resources 
and services through a very limited dis- 
play space, often appropriately referred 
to as "screen real estate," is quickly seen 
when imagining the resources and serv- 
ices of a major research university or 
large metropolitan public library re- 
duced to such a communication 
"space." 

Libraries have begun giving serious 
attention and resources to the creation of 
Web sites that can provide access to 
their holdings and services.1 As the 
attention given to these Web-based inter- 
faces grows along with a concern for the 
success of their effectiveness in commu- 
nicating with the user, the competency 
and skills of the LIS professional to 
measure the success of that communica- 
tion need to grow as well. Under the 
term "usability," a variety of tools and 
techniques are being developed that can 
assess a user's experience with an inter- 
face and particularly the difficulties that 
the user has when attempting to retrieve 
information through a Web-based inter- 
face. An understanding of these usabili- 
ty tools assists the LIS professional with 
an improved understanding of the user's 
information retrieval behavior in ways 
that have been difficult to obtain previ- 

ously. These tools can also aid greatly 
the process of "tuning" an interface to 
provide the greatest degree of benefit to 
the information seeker. 

The intent of this article is to share 
some of the methods and philosophy of 
usability that have emerged over the 
past several years. It is hoped that LIS 
faculty will find these resources valu- 
able in considering the development of 
professional skills needed to evaluate 
users' online information retrieval expe- 
riences. If one were to develop a course 
or a module to teach usability measure- 
ment skills to LIS graduates, to what 
resources might one turn? What read- 
ings or Web sites might guide such an 
effort? An initial discussion of usability 
is provided, followed by a discussion of 
the elements involved in a usability 
effort - the user measures to be consid- 
ered, the mechanisms (laboratory, soft- 
ware, etc.) to capture the user's 
interaction with the system or interface, 
and, finally, some sample usability tasks 
and techniques. A concluding section 
addresses possible LIS class activities 
and course contexts for usability. 

Usability is not a new idea, but its 
application to the Web is relatively new. 
The ubiquity of the Web as a communi- 
cations medium has meant that the suc- 
cess of Web-based efforts for communi- 
cation, or the usability of a Web-page 
layout, play a dominant role in deter- 
mining an effective Web page or Web- 
site design. The process of testing actual 
end users on a Web site is a natural 
application of usability techniques, 
evolving from similar efforts with soft- 
ware applications' interface design. 
However, measuring Web-site usability 
is a more complex problem than the 
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commercial software interface design 
development that initially was intended 
for usability testing. A Web interface 
typically offers a more complex selec- 
tion of navigational choices and infor- 
mation use options than have been 
observed with more traditional informa- 
tion services. For example, a recent 
effort has identified more than thirty 
separate user tasks possible on a Web 
browser and has provided a coding pro- 
tocol to assist researchers in identifying 
users' behaviors in response to these 
tasks.2 The content retrieved with each 
click of the mouse can be arranged and 
described in a variety of ways with each 
new page presenting a new landscape 
for the user to assimilate and navigate. 
One can hope, just as an eventual struc- 
ture evolved for the printed book, that a 
standard or format for effective Web 
design eventually will evolve. For the 
present, however, much of the Web 
design guidance has emanated from a 
few "information architects" and Web- 
site designers from a variety of back- 
grounds and who bring their own 
particular concerns and emphases.3 

Many Web sites, whether commer- 
cial or noncommercial, carry the task of 
representing to the reader both content 
and the services regarding that content. 
This task is not substantially different 
from the primary mission that motivates 
current information centers and 
libraries. These institutions offer the 
user the "bricks and mortar" compo- 
nents that help in navigating the hold- 
ings, and although libraries cannot be 
considered by all as easy to use, they 
have developed certain standards of 
practice upon which the user can rely. 
They also provide a group of profession- 
als and paraprofessionals who are avail- 
able to help. The Web lacks many of 
these standards as yet; instead, it offers a 
more complex set of possible informa- 
tion structures and browser interactions 
for the user to assimilate. It is also likely 

that there may be little assistance from a 
human intermediary nearby. Usability 
analysts themselves are quick to argue 
that the task of determining the user's 
degree of success in these hypermedia 
environments is difficult to assess. 
Several of the newer guides outlining 
the techniques of usability testing make 
a clear distinction between Web-site 
usability and software application 
usability, asserting that the former offers 
a new, more problematic realm for 
usability study.4 

A Brief Look at the Term "Usability11 

The term "usability" has achieved seri- 
ous attention from the Web design com- 
munity with national conferences 
focused upon the benefits it offers, par- 
ticularly to commercial "storefront" 
sites on the Web. But the term "usabili- 
ty" can carry a variety of meanings. The 
use of the term in the INSPEC database, 
found in the late 1960s, refers to the 
usability of certain physical materi- 
als - resins, wire, steel rods - used in 
the development of building and insula- 
tion products. The term "usability" in 
proximity to the term "user" emerged in 
the mid-1980s as the user-centered 
approach to systems design began to 
develop. Early in that period, usability 
often referred to the testing of written 
communication (e.g., documentation, 
owner's manuals, etc.) that focused on 
software operation. The usability testing 
of various display formats like comput- 
er-output-microfilm (COM) was also 
common in the 1970s and early 1980s. 
The testing of a software product's inter- 
face became a stronger application in the 
1980s when it became apparent that test- 
ing a software product with actual users 
could improve customers' satisfaction 
and hence the profitability of the final 
product. As the delivery of information 
content through computer applications 
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has increased, so has the frequency of 
INSPEC postings for the term, more than 
doubling between 1992 and 1995, with 
the advent of the Web. 

Within the LIS literature, there are a 
variety of individuals who have made use 
of usability methods to assess users. 
Video-based usability testing methods 
were described in the late 1980s in 
OCLC's Annual Review of Research.5 
Similar to the citation patterns found in 
INSPEC, LIS databases show a steep 
increase in the frequency of the term 
"usability" in articles concerned with 
computer-mediated information seeking. 

A recent and useful article by 
Gluck, who has developed a usability 
lab for the LIS program at Florida State, 
provides a good evolutionary overview 
of the usability approach. He explains 
that "usability" is frequently understood 
by the other terms it often modifies. For 
example, usability engineering is used 
many times to refer to the involvement 
of the user during the entire 
software/interface development process, 
beginning with a needs assessment of 
the user group to be served by the soft- 
ware and continuing through various 
design iterations as the product evolves. 
Usability analysis or inspection tends to 
refer to user testing further along in the 
development process to fine-tune partic- 
ular elements of the interface. Usability 
analysis of a word-processing applica- 
tion, for example, often presents the user 
with a fairly simple task to perform and 
then looks at the keystroke errors or 
moments of indecisive behavior dis- 
played in carrying out the task. Finally, 
usability testing is frequently used to 
assess a completed (or nearly complet- 
ed) product in some fairly realistic user 
setting.6 Bringing the user in at the 
"about to be released" stage becomes a 
combination of usability and what also 
has been called "acceptance testing." 
This involvement of the user near the 
completion of the design for a commer- 

cial product can involve serious atten- 
tion from sales and marketing divisions 
as well as usability specialists. 

Currently, judging from visits with 
Austin-area corporations that maintain 
usability labs or initiatives, these dis- 
tinctions between usability engineering, 
analysis, and testing often become 
blurred. In the process of software 
design, interface development, or Web- 
site design, the issue of when to involve 
the user can become a highly political 
and expensive question, and is often 
determined largely through the corpo- 
rate culture of the company. In many 
cases, the role of usability is still evolv- 
ing as an element of Web-site design, but 
it seems very much in keeping with the 
user-centered focus of the LIS profes- 
sions. Usability testing skills surely 
deserve to be included in the develop- 
ment of today's LIS professionals. 

The User as Study Object 
on the Web 

Most LIS programs now provide some 
classes, if not a full course, in user stud- 
ies. LIS research on users' information- 
seeking behavior is also extensive and 
cannot be adequately discussed here. 
But whether a user-studies module 
stands alone as a course or is considered 
in relation to other course content like 
that found in a Web design, a research 
methods, an information sources and 
services, or a collection development 
course, the user is generally seen as the 
raison d'être for all that the LIS profes- 
sions seek to do. However, the actual 
measurement of a user's success with or 
value derived from an electronic infor- 
mation system can be quite problematic. 

Over the past fifteen years, we have 
changed the ways in which we study the 
user. Until the mid-1980s, the view of 
the user was that of a mysterious "black 
box." An assessment of the user's inter- 
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action with an information retrieval sys- 
tem was captured largely through sim- 
ple "Yes/No" relevance judgments or 
through the study of OPAC transaction 
logs. It was difficult to know if users' 
interactions with the system were even- 
tually useful. However, the interaction 
with the system has changed with the 
development of graphical user inter- 
faces, coupled with the interactivity 
they foster between the user and the 
visually displayed information objects. 
There is a stronger belief on the user's 
part that the system should deliver the 
information needed and not just a cita- 
tion to another source that might be 
helpful. 

The change in what the user expects 
has been accompanied by a growing 
emphasis in the LIS research communi- 
ty on qualitative research methods. 
Qualitative research methods have led 
to greater efforts to examine the psychol- 
ogy of the user - often taking the form of 
verbal "think aloud" data that help to 
elicit some of the internal reasoning or 
emotional states behind various infor- 
mation-seeking behaviors. More quanti- 
tative research methods applied to the 
information-seeking behavior often con- 
cern users' individual differences - fac- 
tors like the user's cognitive abilities, 
gender, and other differences (e.g., age, 
subject expertise, etc.) that might be 
helpful in explaining some dependent 
variable used to capture observed infor- 
mation-seeking behaviors. These indi- 
vidual differences affect the way in 
which the user thinks, learns, and takes 
action in various situations and they 
have been useful in partitioning groups 
of users so that more qualitatively acces- 
sible behaviors can be detected. The 
psychologists who study individual dif- 
ferences are far from reaching a consen- 
sus about how these differences arise, 
but there has been some effort to create 
diagnostic instruments for the detection 
of some of these differences. An under- 

standing of these instruments and their 
value in the detection of these differ- 
ences can be developed without a strong 
background in psychology. While this 
paper cannot provide a complete review 
of the research in the area of cognitive 
and affective factors influencing infor- 
mation-seeking behavior, there have 
been some excellent efforts to provide 
such understanding for the LIS field. 

Allen has provided an invaluable 
roadmap through a great deal of the 
research that has been amassed in an 
effort to understand the user and to 
design more effective systems to 
respond to the user's information-seek- 
ing behavior. Allen finds that after many 
years of electronic information systems 
design and user studies, the systems are 
still far from the usability the user has 
every right to expect.7 He is an appropri- 
ate starting point for guidance in devel- 
oping a more usability-sensitive 
professional because of his familiarity 
with testing the user's cognitive abilities 
in information-retrieval experiments. 
Marchionini and Dillon also have pro- 
vided very comprehensive texts cover- 
ing a wide sampling of the research 
exploring various user-centered aspects 
in electronic information environments. 
Both authors address user-centered fac- 
tors (individual differences) as well as 
factors external to the user that can 
affect the user's information-seeking 
experience in electronic environments.8 
Dillon and Watson provide a helpful 
overview of the research concerning the 
impact of individual differences on 
users' computer interaction.9 Borgman 
and Bellardo provide introductions to 
the study of users' individual differ- 
ences with information systems. 
Bellardo's work looks at factors like cre- 
ativity, verbal and quantitative ability, 
and self-esteem as they affect the quality 
of an online searcher's final results, 
while Borgman examines academic ori- 
entation and a variety of personality 
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characteristics as they affect informa- 
tion-retrieval performance. Both authors 
provide a helpful review of the literature 
on individual differences.10 

Usability advocates from the inter- 
face design community like Nielsen 
tend toward simpler categorizations of 
users' differences. While a variety of fac- 
tors affect a user's performance, Nielsen 
believes simpler, less cognitively orient- 
ed categories can be more easily identi- 
fied and can still account for a fairly 
large degree of performance variance. 
Looking at ninety-two published com- 
parisons of users' performance on 
hypertext interfaces, he found that three 
basic differences could account for 
roughly 40 percent of the performante 
variation in users. Other types of differ- 
ences may account for portions of the 
remaining 60 percent, but due to the 
speed of Web development, attention is 
often paid to the single factor that can 
contribute the largest improvement. The 
three individual differences that Nielsen 
identifies are all basically "novice ver- 
sus expert" differences - either in expe- 
rience with the system, experience with 
computers in general, or in experi- 
ence/knowledge about a subject or task 
domain. Establishing measures for these 
differences is usually accomplished 
through questionnaires that determine 
length of time the user has spent with 
the system, the interface, or the topic, 
along with some estimate of frequency 
of use. Nielsen also notes that level of 
experience cannot be expected to 
account for all differences in users' per- 
formance since even an expert with a 
system may be a novice at some aspects 
of it.11 

Individual differences range from 
some that are easy to identify, like gen- 
der or age, to some that involve less 
observable characteristics, like the user's 
cognitive style or affective factors.12 The 
Embedded Figures Test (EFT) is an 
example of an easy-to-apply instrument 

used by some in the hypermedia 
research community to measure an indi- 
vidual's cognitive ability to disembed 
the needed clues for successful naviga- 
tion of a Web site where those clues are 
often embedded in a complex field of 
visual objects. Witkin developed a sim- 
ple paper and pencil test that can deter- 
mine whether someone is field 
dependent - seeing the visual field as a 
relatively fused whole - or field inde- 
pendent - seeing the field as an easily 
deconstructed arrangement of independ- 
ent components.13 In the 1960s, the test 
was used by Karp, Witkin, and 
Goodenough to examine a variety of 
learning and social situations.14 With an 
eventual link to learning styles, the field 
dependence/independence dichotomy 
has gained more recent attention in 
examining users as they navigate 
through complex hypermedia environ- 
ments. Ellis, Ford, and Wood, and 
Leader and Klein are among a number of 
researchers to use learning styles similar 
to field dependence/independence to 
examine users' information-seeking 
behavior in hypermedia environments.15 

Access to instruments like the EFT, 
the Group Embedded Figures Test 
(GEFT), and the Children's Embedded 
Figures Test (CEFT) can be found 
through publishers of psychological tests 
and measurements. These avenues usu- 
ally require the purchaser to possess 
consulting psychologist or educational 
psychologist credentials and conse- 
quently can feel quite intimidating to LIS 
faculty without such a background. This 
author found a willingness on the part of 
some of the psychometric publishers to 
discuss the use of various tests and to 
allow the purchase of some instruments 
when the request was accompanied by a 
purchase order clearly carrying the uni- 
versity affiliation of the requestor. The 
ERIC Clearinghouse on Assessment and 
Evaluation at the Catholic University of 
America is an excellent first step in 
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locating information on various diagnos- 
tic tests for individual differences. Its 
Web site provides both descriptive and 
contact information concerning a broad 
range of possible instruments that have 
been used to measure various human 
factors.16 

Among the literature of psychology, 
Sternberg has published on the study of 
human intelligence and thinking styles. 
One of his recent efforts provides a 
clearly written overview of the applica- 
tion of a variety of psychometric 
approaches to the study of human cogni- 
tion and information processing.17 Other 
psychological scholars have explored 
gender and online persona effects for 
users' online interactions. While these 
authors do less to address users' infor- 
mation-seeking behavior, they provide a 
basic understanding of the influence 
that an online environment can have 
generally on users' behavior. Wallace 
provides a recent overview of research 
that covers a broader view of the Internet 
as a social as well as an information 
source. She includes the Web along with 
specific applications to be found on the 
Web such as e-mail, synchronous chat 
spaces, text-based virtual reality envi- 
ronments, and asynchronous discussion 
forums.18 

Two recent books by Birnbaum 
seem ideal for the researcher who 
desires to use the Web as a collection 
mechanism for users' attitudes and 
responses to various behavioral ques- 
tions. His introductory title is clearly 
intended as a graduate level textbook 
and provides simple instructions on cre- 
ating Web pages to gather data along 
with basic methodological and ethical 
concerns. Birnbaum's second title is 
intended primarily for researchers who 
desire detailed examples of Web-based 
experimental efforts and a thorough dis- 
cussion how such efforts can be used 
without threatening the validity or relia- 
bility of the results obtained.19 

The User's Interaction with the 
System/Interface 

The graphical user interface, or Web 
browser, that enables the user to interact 
with information on the Web presently 
comes in two prevailing "flavors," 
Microsoft's Internet Explorer and 
Netscape's Navigator. While there are 
frequent new browser versions, the basic 
functionality of the browsers has 
remained quite similar, offering an envi- 
ronment stable enough for establishing 
some standard measures of user task 
types and navigation styles. Some 
researchers have made strong contribu- 
tions toward this end. Chen and Rada, 
after looking at twenty-three experimen- 
tal studies on hypertext systems, identi- 
fied various measures of hypertext 
search efficiency and effectiveness. 
They found a serious need for more 
homogeneity in the use and develop- 
ment of these measures within the 
hypertext research community, and call 
for the development of taxonomies to 
better compare task types, user differ- 
ences, and hypertext tool use. 
Quantitative variables like task comple- 
tion time, average time on a hypertext 
link (node), and number of links or 
nodes visited in completing the task, 
were found to be used in many of the 
studies surveyed. These measures were 
often called measures of search efficien- 
cy or search effectiveness. Chen and 
Rada's meta-analysis also pulls together 
a rich array of studies that use individ- 
ual difference measures like learning 
style, spatial ability, and cognitive style, 
in combination with task types (usually 
open and closed) to examine the effects 
of these various measures upon meas- 
ures of hypertext search efficiency.20 

Use of various browser interface fea- 
tures, like the "back" and "forward" but- 
tons, "jump" tools like the "History" list 
or a "Favorites" list, have each been 
linked to different cognitive styles as 
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preferred methods of navigation. For 
example, Palmquist and Kim found 
interesting differences between field 
dependent and field independent users 
and their use of more linear search tools 
like the "back" and "forward" buttons, 
in preference to more nonlinear tools 
like "Favorites," the "History" list, or 
entering a URL directly.21 As browsers 
change to more customizable interfaces 
for a Web-search experience, such indi- 
vidual differences need to be under- 
stood and anticipated by Web-content 
developers. 

Usability Laboratories 

Usability labs, often costing tens or 
hundreds of thousands of dollars, have 
made use of videotapes to provide both 
an overview of the test situation and to 
obtain a record of users' screen naviga- 
tion decisions and "think-aloud" proto- 
cols during users' search sessions. 
Having the space and equipment budg- 
ets to create such laboratories are often 
beyond the realm of possibility for 
many LIS programs. The graduate 
school of library and information sci- 
ence at the University of Texas has 
taken a "budget" approach, using soft- 
ware resident on the testing computer 
to capture screen navigation decisions 
and also users' verbal protocols, when 
needed. There are several options for 
such software, and serious trade-offs 
need to be considered, particularly if 
the video option is possible. 

Video, converted from the test com- 
puter's digital screen display, can also 
carry a small special effects window 
that permits a view of the user's face or 
body language as the test proceeds. In 
addition, it is sometimes possible to 
predetermine the types of user prob- 
lems that may occur and then to pro- 
gram function keys on a second, 
mirrored computer to correspond to 

these predetermined problem types. As 
the user proceeds through the test situ- 
ation, a plain log of the test session can 
be generated on this second computer 
such that the log is coordinated with a 
time stamp made on the user's comput- 
er and recorded on the videotape. The 
log can be quickly surveyed to find the 
number of instances of a particular 
problem and also the time-stamped 
occurrence of the problem. It may be 
important to know what the user was 
doing right before or right after the 
problem was encountered. Primarily, 
however, the videotaped tests become a 
vehicle by which developers can 
specifically be shown the usability 
problem found by the usability special- 
ist. Nielsen provides an overview of a 
usability laboratory - equipment and 
floor plan. He also offers a good discus- 
sion of the issues to be considered 
when using the more expensive option 
of screen output through a scan con- 
verter to videotape.22 

For a more economical approach, 
software can be used to capture the 
user's screen navigation as well as his or 
her "think aloud" protocols, obtaining a 
good many of the benefits of a videotape 
without the expense of the scan con- 
verter to move the computer screen dis- 
play to a videotape. An additional 
benefit to the economical approach is 
the clarity of the final image of the 
screen display. The videotaped image is 
often too grainy to see easily the details 
concerning which link(s) the user tries 
or what the user types into a search win- 
dow. The following three software 
applications have been used at the 
University of Texas usability lab for 
obtaining this level of screen navigation 
detail - Lotus' ScreenCam, TechSmith's 
Camtasia, and Win What Where's Investi- 
gator.23 At this time, each of these is 
available for a free fifteen- or thirty-day 
download and each is priced at $150 
or less. 
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Users' Actions: A Sample of 
Usability Methods 

Once the software is prepared to record 
the users' Web navigation, it is useful to 
consider the types of tasks the user will 
be asked to perform. First, recruit sam- 
ple users, and using a prescreening 
mechanism, select users so that some 
control can be established for experi- 
ence level or one of the other individual 
differences like cognitive style. Lab 
space needs to be available to record the 
users' reactions. Next, find an appropri- 
ate task or technique to test users' abili- 
ty with (and the usability of) the system 
or Web site. A variety of helpful guides 
are available. The tasks the user is asked 
to perform determines, to a large degree, 
whether you study what the user does 
using an existing interface or whether 
you observe testing of particular features 
of the interface itself. Mayhew provides 
an excellent and detailed handbook of 
various methods that can be applied at 
different points in the development and 
testing process, from an initial require- 
ment for organizing a task-related needs- 
assessment of a user community to 
testing the user on some feature of the 
final product. The tasks and techniques 
suggested by Mayhew largely depend 
upon the type of data desired and the 
point reached in the development 
process.24 

If the interface is fairly complete 
and there is a need to observe the user's 
experience with the interface, there is 
general agreement by many usability 
proponents that large numbers of test 
subjects are not necessary. Nielsen, in a 
recent posting to his Alertbox publica- 
tion (found on his company Web site), 
presents an explanation and graphical 
illustration of why as few as five users 
will reveal a large majority of usability 
problems. To find all the problems, he 
contends that only fifteen users need to 
be tested.25 

Early in the development of an 
interface, a "heuristic evaluation" may 
be appropriate. In a heuristic evaluation, 
the interface designers or some of their 
"inner circle" examine the interface to 
find early evidence of usability prob- 
lems. This approach requires no users, 
but of course, such an examination often 
fails to reveal the problems that will 
eventually come as a surprise to the 
designer. A "think aloud" approach may 
be used with either developers' reac- 
tions or those of users new to the inter- 
face. These "think aloud" protocols are 
often helpful in revealing the user's mis- 
conceptions about a link or a semantic 
description of an interface feature. In a 
recently observed usability test at a local 
commercial e-commerce vendor, one 
user stated, "I don't understand the dif- 
ference between this heading called FIX 
IT and that heading called LEARN. 
Aren't I trying to learn how to fix it?" 
The test is a fairly specific task, like 
seeking help for a printer malfunction 
on a technical support Web site. 

The concerns of an LIS professional 
may focus on a less structured "browse 
and bookmark" task. The request to the 
user may be, "You have a friend who has 
been diagnosed with diabetes. Use any 
Web browser and any search engine you 
prefer and find relevant information 
about the disease. Please comment 
aloud as you work on the information 
problem and bookmark the links that 
seem most valuable." The investigator is 
seated near the user and can occasional- 
ly prompt the user to "please tell me 
what you are thinking while you work." 
Time limits may be set on such an activ- 
ity since the user may have difficulty 
feeling the task is complete. Of interest 
to the observer would be the clues that 
distract or to which the user responds. It 
is also useful to test the user's ability to 
navigate a site efficiently by imposing a 
"known item" search. This requires the 
user to find a "known to exist" page on a 
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Web site and provides evidence of the 
user's search efficiency by comparing 
the number of links the user traverses 
against some known minimal number of 
links required. An ideal known item 
would be a specific form that is of 
importance to the user and is known to 
exist on a site. Evidence of the user's 
task completion, for example, would be 
the location and printing of the form. 

Another technique for obtaining 
users' reactions to a particular design or 
feature is a "task-centered focus group." 
Usability advocates differ on whether 
focus groups constitute a usability 
method, but they generally agree on the 
usefulness of such groups when a repre- 
sentative group of users can be gathered. 
For a "task-centered" focus group, select 
four to eight users at the same time and 
place, locate each participant at a com- 
puter, and using the interface to be test- 
ed, ask each to perform a task that they 
regularly need to perform. After they 
have had some time to explore the inter- 
face while performing the task, the sub- 
jects are moved to a more central area of 
the room away from their computers and 
asked to discuss what they liked, had 
difficulty with, or what surprised them 
in the use of the interface. Such a task- 
centered approach keeps the discussion 
on the issue of the interface design, but 
still allows the synergy that comes with 
focus group data collection. Of course, 
formal written or on-screen question- 
naires can also be tailored to gather 
users' opinions. But these may be better 
used when the interface has first been 
subjected to a "talk aloud" analysis from 
a smaller set of users. On-screen surveys 
are likely to be annoying to a user when 
mounted on an operational site; howev- 
er, they are a common approach in com- 
mercial environments where a third 
party is asked to "Web host" such a sur- 
vey. Using Birnbaum 's book, "Web host- 
ing" one's own survey becomes much 
less intimidating.26 There are also com- 

panies that assist with "Web hosting" 
surveys for a fee. Submitting the query 
phrase "Web-based surveys" or "Web- 
hosted surveys" in any major Web 
search engine returns a plentiful number 
of companies from which to choose. 

Conclusion 

The foregoing discussion is offered in 
the hope that LIS faculty considering the 
prospect of developing usability courses 
or modules will find this information 
useful in furthering their efforts. The 
basic requirements needed to examine 
the usability of a Web site or other soft- 
ware interface are modest enough that 
some attempt to provide students with 
such an experience is not beyond the 
bounds of what is affordable. A standard 
PC can be equipped with the necessary 
zip disk or recordable CD drive required 
to capture the files enabled by various 
screen capture software applications. 
The software applications described in 
the references and notes section are all 
priced at less than $150, and the value to 
be derived from testing only a few users 
has been shown to be worth the invest- 
ment. As LIS continues to improve an 
understanding of Web-based delivery of 
information services and resources, the 
effort to provide some degree of user 
testing can produce better Web-design 
efforts. This clearly is a high priority for 
many in the e-commerce and for-profit 
business community. In the nonprofit 
sector as well, the Web has given real 
meaning to the importance of user-cen- 
tered design practice. The Web certainly 
provides a valuable communication 
channel between the user and LIS pro- 
fessionals who seek to serve the user's 
information needs from beyond the 
physical environment of the library or 
information center. The Web also pro- 
vides the opportunity to monitor multi- 
ple users' aggregate search behavior in 
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ways that were not previously possible. 
The mechanisms for understanding 
users' information-seeking behaviors are 
greatly improved with an understanding 
of usability. 

Concerning the place of usability in 
the LIS curriculum, the possibilities that 
seem most suitable are as a component 
of either a user-studies course or as an 
evaluation effort in a Web design course. 
Usability testing techniques in a user- 
studies course would support an oppor- 
tunity for students to see, and also 
perhaps hear, the user move through the 
various stages or components of an 
emerging set of models for information- 
seeking behavior.27 When the user is 
browsing, what critical decisions are 
made? When has the user found 
enough? What constitutes a valuable or 
relevant Web page in the user's think- 
ing? How does the user judge the quali- 
ty of a Web page when confronted with 
many Web pages? How easily is the user 
led in some altered direction? 

An unexpected result occurred with 
research practicum students at the 
University of Texas as they provided 
pre-freshmen with a short tutorial on 
using the Web. The tutorial was fol- 
lowed by capture of the undergraduates' 
verbal and navigational reactions to the 
browser's screen displays while they 
searched for any topic of interest. The 
range of verbalized assumptions made 
by each novice user about various 
browser responses was extremely 
insightful for those who were providing 
the tutorial sessions. It was clearly evi- 
dent that each "trainer" learned a great 
deal in these sessions and immediately 
put that understanding back into the 
conduct of the next tutorial. 

A similar use for these captured 
user sessions might be in an online 
searching course to illustrate some of the 
logic used by end users when searching 
the Web. This type of activity would be 
relatively easy to facilitate with a usabil- 

ity testing space where the user and the 
trainer could work comfortably together 
without being overheard by others. True 
novice users may be more difficult to 
identify, since many high school stu- 
dents currently arrive at college well- 
acquainted with the Web. The novice 
users mentioned above were recruited in 
Austin through an off-campus tutoring 
service that helped pre-freshmen with 
remedial and English as a Second 
Language (ESL) training. 

As a module within a Web-design 
course, usability testing is an effective 
approach for the evaluation of a stu- 
dent's Web design. Such efforts are cur- 
rently used at the University of Indiana. 
There is a need for those who provide 
Web-based information to have better 
measures of users' experience on the 
sites they create. Server logs were 
intended to support this purpose, but 
the ability to clearly discern a user's rea- 
son for moving between or for leaving 
particular sites cannot be adequately 
addressed with a log entry. Server logs, 
much like OPAC transaction logs, may 
provide the "what," but not the "why," 
of a user's navigation decision. Haigh 
and Megarity provide an effective intro- 
duction to the content and limitations of 
server logs. They explain that a server 
log can indicate the number of pages a 
Web site is asked to serve to "visitors," 
the Web address from which the visitor's 
request was launched, and the browser 
and operating system used by the 
requesting site. Server logs can also indi- 
cate an increase or decrease in the rate of 
a site's use, but very little else that 
would be meaningful to an interface 
designer.28 Testing an interface design 
does not necessarily require that the 
designer be the usability test conductor. 
Students can select any existing Web- 
based information resource and can test 
a user's experience with that interface. 

As future LIS professionals and the 
programs that produce them adjust to a 
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more digital future, it seems certain that 
an understanding of users in electronic 
environments will be a definite advan- 
tage to the profession. In some very pro- 
found ways, the function of helping the 
user adjust to a variety of different com- 
mercial interfaces is changing. The user 
desires an information-seeking experi- 
ence that provides the information need- 
ed with a minimum of effort. The Web, 
as a ubiquitous environment that is rela- 
tively easy to understand, has certainly 
attracted the interest of millions as a 
mechanism through which they expect 
to obtain the information needed for 
many of their daily pursuits. Usability 
techniques enhance the ways in which 
the LIS professional can observe and can 
learn to anticipate the user in this Web- 
based information environment. Many 
in the usability testing community see 
these techniques as a mechanism for the 
improvement of a commercial product. 

However, the LIS professional, 
armed with just a few usability tech- 
niques, can better understand the user 
and can make a contribution as either a 
designer or trainer for a nonprofit infor- 
mation service or as a for-profit informa- 
tion product developer. 
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